

























A DISSERTATION SUBMITTED IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE OF MASTER OF MASTER OF ENVIRONMENTAL STUDIES (MES)
DEPARTMENT OF ENVIRONMENTAL STUDIES
OF THE OPEN UNIVERSITY OF TANZANIA
2020
CERTIFICATION
















































































The study was conducted in the Urban district of Zanzibar with the aim of examining sanitary conditions of food vending sites and hygienic practices among street food vendors. A cross-sectional descriptive design was used involving 265 food vendors with stationary food vending units. Data were collected using a structured questionnaire and complemented with observation. The results indicate that two-thirds (67.5%) of the respondents were female, the dominant age group was 18-35 years which constituted more than two-thirds of the labour force. The majority, 42% were primary and secondary school leavers. The majority (59.2%) had been in this business for less than 5 years. The results also indicated that only a moderate fraction of the vendors had formal training in food safety and hygiene; however, the majority food vendors demonstrated great awareness about food safety and hygiene. Among the surveyed vending sites, 36% appeared clean, 50.2% and 42.6% vending sites had waste bin and / or refuse sites respectively, wash basin (44.9%) and soap availability (47.2%).  Safe food handling practices included food covering (57.4%), adequate protection of food from flies and dust (40.8%), cold preservation of food (28.3%), saving food hot or reheated before sale (35.1%), dishing out food with appropriate gadgets (53%). Observed good food hygiene conducts included washing hands with soap before preparing food (always 63%, sometimes 34%), washing hands with soap after toilet visit (always 33.2%, sometimes 46.8%), clean finger nail (98.5%), hair protection (33.6%) and use of apron (29%). The results generally indicate poor food hygiene and safety knowledge, poor environmental hygiene, poor food handling practices and poor personal hygienic practices among food vendors.
Keyword:  Sanitary condition, vending sites, hygiene practices and street food vendors.
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 The term "street food" refers to a variety of ready-to-eat foods and beverages sold and sometimes prepared, in public places. Street food may be consumed where it is purchased or can be taken away and eaten elsewhere (WHO 2015) Street food vending is a prevailing and distinctive part of a large informal sector. It is commonly seen in public places, particularly in the cities and is distinctive in the sense that it provides a basic need to the urban inhabitants(Gaikwad, et al., 2017) This sector is flourishing rapidly due to growing and changing food demands by the urban dwellers needing cheaper food in the face of a harsh economy. Apparently, many people prefer eating foods from vendors to preparing or cooking the food at home. 

There are different types of food vending sites including mobile stalls, a variety of pushcarts, roadside stands, and hawkers depending upon the ingenuity of the individual, resources available, type of food sold and the availability of other facilities (Rahman et al., 2012). Women are often owners or employees of street food businesses. According to FAO study, 70%-90% vendors are women, and they sell food in the street primarily to improve the food security of their family and for a degree of financial independence (Rahman,et al.,2012) Study also showed that street food consumers come from all levels of society, from low income to high income groups. Even schoolchildren depend on street food (FAO, 1997). However, issues of food safety in relation to food borne illnesses have led to an increase in global concern (Rahman et al., 2012). 
Issues of food safety due to food borne illnesses have led to an increase in global concern. Several food-borne disease outbreaks have reported to be associated with poor personal hygiene of foodstuff handlers. Food borne diseases are increasing in both developed and developing countries. Diarrheal diseases, mostly caused by food borne microbial pathogens, are the leading causes of illness and deaths in the developing countries, killing an estimated 1.9 million persons annually at the global level (Mizanur et al. 2012).
  
Food safety is a vital issue in both developed and developing countries; given that food borne diseases contribute to millions of illnesses and thousands of deaths annually. It is becoming a key public health priority, because a large number of people take their meals outside the home. As a result, they exposed to food borne illnesses that originate from food stalls, restaurants and other food outlets. Food service employees are a crucial link between food and consumers. 

The World Health Organization (WHO, 2009), has developed five main keys to safer food. This keys  include keeping food clean, separating raw and cooked food, cooking thoroughly, keeping food at safe temperatures, and using safe water and raw materials (Bruhn  and Schutz, 1999). These five keys to safer food are of immense importance in developing countries, and equipping food vendors in countries with such information could impact significantly on food safety. However, very little known about how street food vendors themselves perceive and prioritize food safety knowledge and practice. This study aims to examining the sanitary condition of food vending site and hygienic practice of the street food vendors in Zanzibar Urban district. 
A food vendor is anyone who works for a food business and handles food or surfaces that are likely to meet food, such as cutlery, plates, bowls, or chopping boards. Preparation of food found to be one of the highest sources of faecal indicator, bacteria (enterococci) on food handler’s hands in a study conducted in Dar- es -Salaam; where the average was 6310 cfu/pair of hands (Angulo. J et al, 2011).  This correlates with other research where thermos tolerant coliforms was detected in 58 % of household meals (1 x 103 cfu/g) and 98 % of milk products (3 x 104 cfu/g) on Pemba Island (Muinde and Kuria 2005).

During the time of food preparation it is likely that the faecal contamination is present both on the hands of the person preparing the food and on the food itself when it is purchased. Communicable diseases such as diarrhoea, cholera, and hepatitis A are prevalent in Nairobi (Muinde and Kuria). Diarrhea is the second leading cause of under-five mortality after pneumonia and Malaria, diarrhoea outbreaks, particularly due to cholera, is common in Zanzibar Islands. In 1999, a single outbreak caused 86 deaths in Zanzibar (ZHIMS, 2015) and investigative reports have ignored the role played by inadequate food hygiene. Children aged 6-23 months are most susceptible to diarrhoea and the prevalence of bloody diarrhea is highest among children age 12-23 months in Zanzibar (ZHIMS, 2015). 

Zanzibar experiences seasonal variation in diarrheal diseases, which peak when temperatures increase and rainfall occurs. The street food vending contributes to the increase of such food borne outbreak, which is associated with poor knowledge on food safety among food vendors, poor hygienic practices and poor environmental sanitation. However, there is paucity of information regarding the sanitary conditions of food vending sites and hygienic practices among street food vendors in Zanzibar. Therefore, the carrying out of this study is inevitable and important so to document the common practices, which could form a base for addressing the situation in study area. 

1.2 Problem Statement  
Food borne diseases remains a major public health problem globally (WHO, 2015).  In developing countries, up to an estimated 70% of cases of diarrheal disease are associated with consumption of unwholesome food (Zeru and Kumie, 2007; Mukhopadhyay et al, 2012). Food-borne diarrheal diseases kill an estimated 2 million people annually, including many children. In Zanzibar the reported annual food poisoning cases  in the years 2012, 2013 and 2014 were 590, 479 and 333 respectively (ZHIMS, 2015). It is quite likely that there are many more unreported cases. Large proportions of food borne diseases are associated with poor personnel hygiene and practices as well as poor environmental sanitation of food vending sites (WHO 2015). 

Several studies in developing countries reported significant association of knowledge, poor environmental sanitation and hygienic practices on spread of   food borne diseases outbreak (Iwu et al., 2017; Monney et al., 2014 and Okojie and Isah 2014). Although the street food vending industry in Zanzibar employs many people and contributes to Zanzibar GDP, however the sanitary conditions of food vending sites and hygienic practices of street food vendors has received little attention. The previous study (Rabia et al., 2017) conducted in Zanzibar mostly explored the knowledge, attitudes and practices of fishermen, traders, and consumers in handling, processing and consumption of marine products. However, no any study has been conducted to cover the wider aspect of street food vending industry to provide the broader picture of the magnitude of knowledge, practice and sanitary of street food vending sites in Zanzibar.  From that context, the present study intended to examine the sanitary conditions of food vending sites and hygienic practices among food vendors in Zanzibar.

1.3 General Objective
To examine sanitary conditions of food vending sites and hygienic practices among street food vendors of Zanzibar.
 
1.4 Specific Objectives
i.	To determine food vendors level of knowledge on food hygiene
ii.	To evaluate hygiene and sanitary practices observed by food vendors
iii.	To assess environmental hygiene of food vending sites
iv.	To examine food handling practices observed by food vendors

1.5. Research Questions
i.	What is the level of food vendor’s knowledge on food hygiene?
ii.	What is the hygiene and sanitary practices of street food vendors?
iii.	What is the environmental hygiene of food vending sites?
iv.	How food vendors handle their foods during preparation and selling? 

1.6. Scope of the Study
The study will be done at Urban district Zanzibar which will includes all food vendors who are available during data collection process.
1.7 Significance of the Study
Exploring the knowledge and the practices of street food vendors regarding food safety will inform policy makers and regulatory bodies to help laws enforcement on food safety and hygiene. Moreover, the findings of this study will help in planning health-education intervention programs for street food vendors, which will improve on their food safety knowledge and attitude. Furthermore, the findings of this research will form the base for the development and enforcement of appropriate food safety legislations in Zanzibar and thereby reducing incidences food-borne diseases, which in turn will reduce the morbidity and mortality related to consumption of contaminated food hence improvement of public health to Zanzibar population.

1.8 Conceptual Framework 










                                           
Figure 1.1: Conceptual Framework 
Source: Atuhaire 2015 
CHAPTER TWO
LITERATURE REVIEW
2.1 Definition of Terms
2.1.1 Street Food
Street food defined as food prepared on the streets and ready-to-eat, or prepared at home and consumed on the streets without further preparation. Street foods include snacks, main meals, or beverages (Njaya, 2014).

2.1.2 Food Safety
Food safety defined as the degree of confidence that food will not cause sickness or harm to the consumer when it is prepared, served and eaten according to its intended use (FAO, 2003)

2.1.3 Food Hygiene
All the practical measures involved in keeping food safe and wholesome through all the stages of production to point of sale or consumption. This means protecting food from spoilage and harmful bacteria. Preventing any bacteria present in food from multiplying to an extent, which would result in illness to consumers. Destroying any harmful bacteria in the food by thorough cooking or processing. Ensuring food is safe, sound and wholesome when it reaches the consumer. Food hygiene is the conditions and measures necessary to ensure the safety of food from production to consumption (Clayton et al, .2002).

2.1.4 Food Sanitation
 It included all practices involved in protecting food from risk of contamination, harmful bacteria, poisons and foreign bodies, preventing any bacteria from multiplying to an extent which would result in an illness of consumers; and destroying any harmful bacteria in the food by thorough cooking or processing food sanitation (Minh, 2017.).

2.1.5 Factors Affecting Street Food Safety
The presence of flies around vending site is an indication of poor environmental and sanitation condition and could also as a results of poor waste management. Researchers reported that uncovered foods can lead to food borne diseases and microbes which may be pathogenic if allowed to settle on prepared food surfaces filled with dust, in addition they concluded that the accumulation of waste around vending sites which attracts insects, pest and rodents may expose food to contamination(Tshipamba et al, 2018).

2.1.6 Food -Borne Illness
Food safety is a scientific discipline describing handling, preparation (​https:​/​​/​en.wikipedia.org​/​wiki​/​Food_processing" \o "Food processing​), and storage of food (​https:​/​​/​en.wikipedia.org​/​wiki​/​Food_storage" \o "Food storage​) in ways that prevent food-borne illness. The occurrence of two or more cases of a similar illnesses resulting from the ingestion of a common food known as a Food-borne disease outbreak (WHO 2010).This includes a number of routines that should be followed to avoid potential health hazards (​https:​/​​/​en.wikipedia.org​/​wiki​/​Health" \o "Health​). In this way food, safety often overlaps with food defense (​https:​/​​/​en.wikipedia.org​/​wiki​/​Food_defense" \o "Food defense​) to prevent harm to consumers. The tracks within this line of thought are safety between industry and the market and then between the market and the consumer. Food can transmit pathogens (​https:​/​​/​en.wikipedia.org​/​wiki​/​Pathogens" \o "Pathogens​) , which can result in the illness or death of the person or other animals. The main mediums are bacteria (​https:​/​​/​en.wikipedia.org​/​wiki​/​Bacteria" \o "Bacteria​), viruses (​https:​/​​/​en.wikipedia.org​/​wiki​/​Viruses" \o "Viruses​), mold (​https:​/​​/​en.wikipedia.org​/​wiki​/​Mold" \o "Mold​), and fungus (​https:​/​​/​en.wikipedia.org​/​wiki​/​Fungus" \o "Fungus​) (which are Latin for mushroom (​https:​/​​/​en.wikipedia.org​/​wiki​/​Mushroom" \o "Mushroom​)). It can also serve as a growth and reproductive medium for pathogens. 
In developed countries, there are intricate standards for food preparation, whereas in lesser-developed countries (​https:​/​​/​en.wikipedia.org​/​wiki​/​Lesser_developed_countries" \o "Lesser developed countries​) there are less standards and enforcement of those standards. However, this cannot achieved due to the number of persons involved in the supply chain, as well as the fact that pathogens can be introduced into foods no matter how many precautions are taken. The five key principles of food hygiene, according (WHO 2010). Prevent contaminating food with pathogens (​https:​/​​/​en.wikipedia.org​/​wiki​/​Pathogen" \o "Pathogen​) spreading from people, pets, and pests.  Separate raw and cooked foods to prevent contaminating the cooked foods. Cook foods for the appropriate length of time and at the appropriate temperature to kill pathogens, store food at the proper temperature; do use safe water (​https:​/​​/​en.wikipedia.org​/​wiki​/​Water_quality" \o "Water quality​) and safe raw materials (​https:​/​​/​en.wikipedia.org​/​wiki​/​Raw_material" \o "Raw material​).

2.1.7 Vending Sites of Street Food
The hygienic aspects of vending operation are a major source of concern for food control officers. For example, stands are often crude structures, and water supply may not be readily available. In addition, toilets and adequate washing facilities are rarely available. The washing of hands, utensils, and dishes often done in buckets or bowls. Disinfection not usually carried out, and insects and rodents may attracted to sites where there is no organized sewage disposal. Finally, food not adequately protected from flies and refrigeration is usually unavailable (Mensah, et al., 2002).
 
2.1.8 Vendor Food Handling Practices
In industrialized countries, infected food handlers are an important source of food borne disease. Ingestion of infected food can result in mild to severe illness, hospitalization or even death. Diseases with short incubation periods are more likely to be detect and attributed to infected food than those with longer incubation periods where the individual may not associate their illness with ingestion of infected food (Ayehu, et al. 2014; Edima, et al, 2014). Food handling is the most important vector for the transfer of organisms from faeces, nose, skin or other parts of body to food. Epidemiological studies of (Salmonella typhi, non-typhi salmonella, campylobacter spp, and Escherichia colli) have demonstrated that these organisms can survive on fingertips and other surfaces for varying periods of time and in some cases after hand washing. Food contamination may occur at any point during its journey through production, processing, distribution, and preparation (Green, 2005; Hennessy, 2004). 

The risk of food to be contaminated depends largely on the health status of the food handlers, their personal hygiene, knowledge and practice of food hygiene. Infections can also acquire through contaminated unwashed fingers, insects, and circulation of bank notes and by wind during dry conditions (Isara, 2009). Contamination of food with eggs and cysts especially those sold by hawkers may also serve as a source of infection to consumers of such items. Therefore, food handlers i.e. any person who handles food, regardless whether he actually prepares or serves it, play an important role in the transmission and, ultimately, prevention of food borne disease (Isara, 2009). Information regarding food handlers’ practices is key to addressing the trend of increasing food borne illnesses.

According to the study done in Africa on street foods, their tremendous unlimited and unregulated growth has placed a severe strain on city resources, such as water, sewage systems and interference with the city plans through congestion and littering adversely affecting daily life. FAO further stipulates, that street foods raise concern with respect to their potential for serious food poisoning outbreaks due to improper use of additives, the presence of adulterants and environmental contaminants and improper food handling practices amongst street food vendors Street food vendors are often unlicensed, untrained in food hygiene and sanitation, and work under crude unsanitary conditions (Muinde and Kuria 2005).

2.1.9 Vendor Personal Hygiene
Money revealed that good personal hygiene is the key for safe foods and conclude by the major issued which includes, good food hygiene practices with regards to regular medical examination, and protection of food from flies and dust, serving of food, hand hygiene and use of an apron. This can protect public health   (Monney et al. 2013).

2.1.10 Cleaning and Sanitization of Equipment’s at Vending Sites
Few vendors congregate in overcrowded areas where there are high numbers of potential customers, which usually provide limited access to basic sanitary facilities. Hence, the contamination of street foods often linked to the waste generated by food processing that usually dumped near the vending site. The lack of facilities for liquid drainage and wastewater and garbage disposal encourages wastes to thrown into nearby streets and gutters. Such areas act as habitats for rodents, breeding points for flies and media for growth of microorganisms, (UNAIDS, 2004). 

2.1.11 Water Supply at Street Food Vending Sites
 Water is a critical raw material in many street-vended operations. Contaminated water can create a public health risk when it used for drinking, washing of foods, incorporated in the food as an ingredient and used in the processing of food or used for washing equipment, utensils and hands. It is a known vehicle for enter pathogens such as E. coli, Salmonella spp. and Campylobacter spp. amongst others (Chowdhury 2016). Studies carried out in different regions of Asia, Africa and South America has frequently pointed the unavailability of potable water for various activities at the vending site as a major concern. 

Due to the shortage of clean potable water, many vendors tend to reuse the water, especially for cleaning utensils and used dishes. Studies done to find out the bacteriological quality of the water used by some street vendors have revealed frequent contamination with coliforms and fecal coliforms (Power et al., 2004). In particular, previous studies, in some developing countries have highlighted the lack of clean (potable) water at vending sites, resulting in hand washing often being done in buckets of water (without soap). Wastewater and garbage discarded in the streets, which provides food for insects and rodents; food material usually not effectively protected from dust and flies, which may harbour harmful pathogens; and safe food storage is difficult to maintain (Bryan, et al. 1988; Ekanem, 1998). 

2.1.12 Waste Disposal by Street Food Vendor
Few vendors congregate in overcrowded areas where there are high numbers of potential customers, which usually provide limited access to basic sanitary facilities. Hence, the contamination of street foods often linked to the waste generated by food processing that usually dumped near the vending site. The lack of facilities for liquid drainage and wastewater and garbage disposal encourages wastes to thrown into nearby streets and gutters. Such areas act as habitats for rodents, breeding points for flies and media for growth of microorganisms (UNAIDS 2004).
2.1.13 Knowledge, Attitude and Practices (KAP) Of Street Food Vendors
The relationship between knowledge, attitudes and behavior often explained through the KAP model (Keller 1998). Knowledge accumulates through learning processes and these may be formal or informal instruction, personal experience and experiential sharing.  It has traditionally assumed that knowledge automatically translated into behaviour (Glanz and Lewis, 2002). However, behavior change theorists and experiences in the HIV field, have indicated knowledge alone does not translate into appropriate behavior to modification (UNAIDS 2004). Knowledge however is t insignificant and it found to be vital in the cognitive processing of information in the attitude-behavior relationship. Attitude involves evaluative concepts associated with the way people think, feel and behave (Keller, 1998).

2.1.14 Street Foods Trade
Due to socioeconomic changes in many countries, the street food sector has experienced phenomenal growth in the past few decades. Urbanization and population growth are expected to continue and street-vended foods, which are largely but not exclusively an urban phenomenon, will expand accordingly (Amaami, et al., 2017) Street food trade has emerged as an economic activity and a source of income for the poor in many developing countries. 

Street foods are also considered essential for maintaining the nutritional status of the population (Amaami et al., 2017) In a longitudinal study conducted in Ghana, street foods accounted for 19-27% of food expenses and provided 134-417 kcal per day per person.. Street food vending assures food security for low-income urban populations and provides a livelihood for a large number of workers who would otherwise be unable to establish a business. Moreover, the benefits of this trade extend throughout the local economy as often vendors buy their ingredients locally.

2.1.15 Food Hygiene Behaviour Changes
Food hygiene behaviour change: Changing people’s behaviour can be a difficult and complex undertaking(Aitken et al., 2015) Traditional hygiene promotion approaches have focused on educating people about health, germs and the value of using soap, for example; however, such approaches have rarely resulted in positive, sustained behaviour change (Aitken et al.,2015). These approaches fail to account for the fundamental role of broader structural determinants, such as cultural or social norms as well as environmental constraints. 

The lack of suitable behaviour change approaches possibly explains the observed discrepancies between people’s knowledge about food safety and their actual practices (Brennan et al., 2007). Habits and previous experiences have suggested as possible reason for unsafe food behaviors (Huda et al., 2009). Interventions focused on emotional drivers such as nurture, disgust and affiliation have achieved significant improvement in targeted behaviors (Rheinländer et al., 2008) Food hygiene involves multiple behaviors, making effective food hygiene promotion challenging. The very limited evidence base and scarcity of food hygiene interventions in low-income settings further compounds this challenge. 

Further, while motivating people to start practicing a new positive behavior can be relatively straightforward, getting them to keep practicing this behavior on a daily basis may be much harder. Behavior will not occur unless motivation is extremely high. Habits are environmentally triggered and behavior repetition induces a motivational shift away from intentional control(Aitken et al., 2015). Studies have shown that compliance of hand washing is higher when soap and water is immediately available (Ismail, et al., 2016). There is currently no evidence that food hygiene practices can changed at scale by community level promotional campaigns. There is therefore a need for a motivational intervention to improve food hygiene routines.

2.1.16 Zanzibar Code of Hygienic Practices
 In Zanzibar food, vending business is multi-spectral control. However, Municipality Authority in collaboration with Ministry of Health has developed a code of hygienic practice for street-vended foods. The code provides guidance in three principal areas, namely: suitable locations under which food should sold the caliber of people who should sell food and the processes under which the foods are prepared. The locations should be areas, which are free from open gutters, refuse dumps, smoke, dust or other contaminants. Also roads to and from areas serving food should have adequate drainage while provision made to allow for cleaning. Again, living quarters, toilets and areas where animals kept should completely separate from food handling areas. 

In addition, adequate ventilation should provide to prevent excessive buildup of heat, steam condensation and dust to remove contaminated air.  Concerning personnel handling the food, Zanzibar Municipality, advises (the personnel) must trained, made undergo medical examination every six months. They should also wear suitable protective clothing, including head cover and footwear. When it comes to processing the food, raw materials or ingredients stored on the premises should maintained under conditions that will prevent spoilage and contamination. Again, water used for washing utensils, food and hands should be portable and not be reused. Ministry of health and Zanzibar Municipality advice that the following guidelines adhered to, to help ensure food safety: The practice of keeping clean surroundings, separating raw and cooked foods, keeping food at safe temperatures, and using safe water and raw materials are the few guidelines given to ensure food safety.

2.1.17 Prevalence of Food Borne Disease in Zanzibar
The incidences of food borne disease have reported day to day in Zanzibar Hospitals and health centers and many people hospitalized due to food borne outbreak. The food poisoning cases reported were 590,479 and 333 between 2015-2017 respectively summarized in table 1 below;-

Table 4.1: Prevalence of Food Borne Diseases in Zanzibar
Food poisoning Cases in Zanzibar 2015-2017 
Organization unit	2015	2016	2017
Mnazi mmoja Hospital ICU ward	8	6	9
Makunduchi Pediatric General ward	19	11	8
Kivunge Pediatric general ward	56	76	19




Al-rahma Pediatric General ward	20	36	31
MMH Cot ward A Up	116	70	64
Micheweni Pediatric ward	25	18	22
MMH Cot Ward A Down	114	104	77
TOTAL	590	479	333
Source: Ministry of Health (Zanzibar Health Management Information System (ZHMIS, 2015).
2.1.18 Community Awareness and Perception on Food Safety and Hygiene in Zanzibar







Study design that used in this study was cross-sectional descriptive study design.

3.2 Study Area
The study conducted in the Urban district of Zanzibar. The district is located in the West urban region, and contains 55 shehia (village) and 852 street food vendors who are selling food in different areas around this district through the whole day (EHU 2017). The survey only focused on five streets of urban district namely Darajani, Mikunguni, Forodhani, Malindi, and Muembeladu.  The Urban district selected for this study because it is the most highly populated administrative area with a lot of commercial activities and the majority food vendors. With the widespread reports of food, poisoning by (ZHIMS, 2015) it becomes important to examine sanitary conditions of food vending sites and hygienic practices among street food vendors of Zanzibar.
 
3.3 Study Population
The study population was comprised of food vendors in their respective food-vending units within the Urban district of Zanzibar.

3.4 Inclusion and Exclusion Criteria
 The inclusion and exclusion criteria of the study were as described by Okojie and Isah (2014). The study involved only food vendors with stationary food vending units used for preparation/sales of street food as well as operators of such. All mobile food vending units such as pushcarts and their vendors excluded. 
3.5 Sample Size Determination
The sample size was determined by using the table for determining sample size (appendix 4) from a given population as described by (Krejcie and Morgan 2012) For a population size of 852 vendors in the Urban district of Zanzibar the sample, size (s) was 265 (where N has considered at 855-population size). 

3.6 Sampling of Shehia and Vending Units
The Urban district has 55 Shehia (villages) from which five Shehia were selected which includes; - Darajani, Mikunguni, Forodhani, Malindi, and Muembeladu. From each of the five Shehia 53 street food vendors / vending units randomly selected. The vending units were selected as described by (Okojie and Isah, 2014). This involved a walk-through survey of randomly selecting food vending sites. A unit of 265 vending selected and observed using a checklist. One vendor per vending site selected by simple random sampling technique to participate in the survey.

3.7 Data Collection Tools
A structured researcher-administered questionnaire used in data collection to determine a sanitary condition of food vending sites/vending practices of food vendors, and observation checklist for handling and hygienic practice used.  The study instruments was pretested among selected street food vending sites/vendors operating in the Urban District of Zanzibar in the Shehia that did not participate in the main study. The data collection tools were pretested to 20 food vendors for suitability, relevance and ambiguities.  The researcher assisted by two pre-trained health officers who are diploma holders in data collection. In order to apply this questionnaire in Zanzibar, it translated into Swahili  
3.8 Data Analysis 
Data analysis done using IBM SPSS Software version 20.0 Descriptive analysis as used to summarize the results. 

3.9 Ethical Consideration 




















The major findings of the study presented in this chapter in relation to the objectives of the study. This study intended to understand sanitary conditions of food vending sites and hygienic practices among street food vendors in Urban district, n=265, which includes male and female with different level of education.

4.2 Results  
Table 4.1: Demographic Characteristics of Food Vendors 
 S/N	Parameters	Response options	Frequency (n=265)	Percentage (%)
1	Gender	Male	86	32.5
		Female	176	67.5









4	Period of selling food (Years)	Less than 5 	157	59.2
		5 – 10	69	       26
		11 - 15	20	  7.5
		Over 15	19	 7.2
Source: researcher data, (2020)


Street vending has a major economic impact in many countries and is a major source of employment (Mahon et al., 1999). The study revealed that approximately 67.5% of the respondents were female while only 32% were male, which implies that the dominant majority in this business are women. This is in agreement with other studies conducted in other developing countries including Guatamela, et al, 2009); Nigeria (Tola, et al., 1998); South Africa (Martins and Anelich, 2000); Cameroon (Acho-Chi, 2002); Botswana (Ohiokpehai, 2003); Ghana (Tomlins and Johnson, 2004); Brazil (Hanashiro et al., 2005); Kenya (Muinde and Kuria,2005) and Uganda (Muyanja et al., 2011). Generally, the higher proportion of female vendors can explain by the fact that women are traditionally responsible for cooking and childcare.  Furthermore, this could be attributed to limited progression of women in formal education which narrows their employability in formal sectors The present study show that the dominant labour force in food vending business are those aged 18-35 years which suggest the more involvement of active age groups. This further supported by the decline in the number of vendors with age (Table 4.1). 

The recorded active age group in the present study slightly varies with Monney et al. (2013) findings for the study conducted in Ghana in which case the dominant labour force was aged 25-45 years (91.7%). Vendors with primary and secondary school educational attainments were dominant (42.6% and 42.3% respectively) but those with vocational and university attainment were at minimal. Similar results were also reported by earlier researchers (Okojie and Isah (2014) but differed slightly by those reported by Monney et al. (2013) in which junior and senior secondary school leavers were the dominant groups but minimal involvement were experienced among primary and vocational schools leavers.  

According to the study done in Brazil (Cortesea et al. 2016) only 4.7% of the food vendors have university education, which is not far from the present (1.5%). This could be associated with their high engagement in formal employment.  The work experience recorded for the majority of vendors (59.2%) in the present study (< 5years) compares well with that reported by other researchers (Monney et al 2013), 51.2%. This could possibly explained by the recent flourish of the food vending business or poor retention of workers in the food vending industry  

Table 4.2: Presents the Results of Vendors’ Knowledge on Food Safety and Hygiene 
B	Question item	Response options	Frequency (n=265)	Percentage (%)
1	Are you aware of laws on food hygiene & safety?	Aware 	154	58.1
		Not aware	111	41.9
2	How did you acquire the knowledge on food preparation and vending? 	Acquired through Informal education/ self-taught 	226	85.3
		Acquired through Formal education/ vocational institution 	39	14.7
3	Do you have formal training on food hygiene and safety? 	Trained 	133	50.1
		Not trained	132	49.8
4	Do you have informal education on food hygiene and safety gained from colleagues or school authorities? 	Yes	113	42.6
		No	152	57.4
		Don’t know	0	0
5	Who is responsible for food hygiene & safety?	Food vendor	157	59.2
		Consumer	45	          17
		Government	5	  1.9
		All	58	21.9
6	What is the importance of food hygiene and safety?	Safeguard consumers	187	70.6
		Cleanliness	77	29.1
		I don’t know	1	0.3
7	Is health check up an important element of food safety and hygiene?	Yes	189	71.3
		No	74	27.9
		I don’t know	2	0.8
8	Food poisoning is caused by pathogenic microorganism’s pathogens?	Yes	252	95.1
		No	8	3.0
		I don’t know	5	1.9
9	Consuming raw or undercooked meat poses a high risk of food poisoning? 	Yes	261	98.5
		No	1	 0.4
		I don’t know	3	 1.1
10	Consuming raw, unwashed vegetables poses a high risk of food poisoning? 	Yes	263	99.2
		No	2	0.8
		I don’t know	0	           0
11	Persons who come in contact with food without observing hygienic practices, may be the source of microbiological contamination of food?	Yes	265	100
		No	0	0
		I don’t know	0	0
12	Well-cooked food is free from pathogenic microorganisms cooked food.	Yes	257	97
		No	7	     2.6
		I don’t know	1	     0.4
13	Food consumption, which was kept at room temperature for 12 to 24 h after cooking, poses a high risk of food poisoning? 	Yes	255	96.2
		No	7	2.6
		I don’t know	3	1.1
14	Storage of food at refrigerator will slow down the growth of microorganisms, thereby decreases the possibility of food poisoning?	Yes	247	93.2
		No	13	4.9
		I don’t know	5	1.9
15	Drinking raw (unheated) water from open air reservoirs, river or lakes, without additional treatment, such as heating or adding chlorine, poses a high risk of poisoning?	Yes	258	97.4
		No	7	2.6
		I don’t know	0	0
Source: research data (2020)


Food Vendors’ Knowledge on Food Hygiene: Knowledge on food hygiene is very important in complying and implementing food safety practices. The present study assessed the vendors’ knowledge on hygiene and hygienic practices.

According to the results, only 58% of the respondents were aware of the food hygiene and safety laws and merely 15% acquired knowledge on food preparation and hygiene through formal education/vocational institutions. Formal training on food hygiene and safety was possessed by only about half (49.8 %) of the food vendors. This simply indicates that the majority of vendors are working through personal experience. Furthermore, this could suggest poor enforcement of food laws and absence of regular organization of food safety education by the respective authorities. The results compares well with those reported by Monney et al. (2013) who indicated 13.3% vendors acquired their skills on food preparation and vending formally from vocational institutions and senior high school but had more vendors (65%) with  formal training on food safety and hygiene. 

Kalua (2001) indicated that knowledge positively influences attitude formation, and the recipient’s comprehension of health facts. Positive attitude formation leads to positive behavior. On the contrary, superficial knowledge leads to misconception and development of negative attitudes. As a result, it increases harmful practice. According to Hines et al., (1987) both declarative (knowledge of issues) and procedural knowledge (knowledge of action strategies) are essential for behavior change. 

However, knowledge not turned into safe practices, not even by those vendors who had obtained formal training in food safety. This could possibly influenced by non-hygienic practices commonly exercised at household level. Walker et al. (2002) documented the faith that the lack of continuous training and reinforcement contributed to the lack of food hygiene knowledge concerning a number of key aspects in safe food. A study in Turkey found that the majority of the food vendors had no previous training in food safety and had poor knowledge of hygiene practice in preparation and distribution of food (Bas et al., 2006). 

On the other hand, only 21% indicated that food safety and hygiene is the responsibility of every one (meaning all) but others tied it with either food vendors (59.2%) or consumers (17%) alone. This suggest that none hygienic practices out of the implicated groups would not be regarded as a food safety concern. The majority of the vendors were able to satisfy provide the importance of food hygiene and safety, which is safeguarding the consumers, which implies a great probability of adhering to it. 

The majority of the respondents (71.3%) also agreed that health checkup is the most important aspect in food safety and hygiene. This positive perception could influenced by previous training on food safety and hygiene (Monney et al., 2013) or even experience gained from informal training or experience.  The respondents (95.1%) knew that pathogenic microorganisms cause food poisoning and the majority (98.5%) was aware that consuming raw or undercooked meat poses a high risk of food poisoning and (99.2%) were aware that consuming raw or unwashed vegetable poses a high risk of food poisoning. This could possibly explained by (Tomaszewska et al. (2017) who observed that knowledge about causes of food poisoning is to some degree influenced by food hygiene practice during food preparation and consumption at home. 

Majority (100%) of the respondents revealed that, persons who meet food without observing hygienic practices, might be the sources of microbiological contamination to food.  97% agreed that well cooked food is free from pathogenic organisms, also the same percentage agree that refrigeration storage of food will slow down the growth of microorganisms, as well as 96.2% agree that consumption of food which was kept at room temperature for 12 to 24 hours after cooking poses a high risk of food poisoning.
Table 4.3: Environmental Hygiene of Food Vending Sites
SN	Question item	Response options	Frequency (n=265)	Percentage (%)
1	Clean environmental 	Yes	96	36.3
		No	169	  63.7
2	Waste bin present 	Yes	133	50.2
		No	132	49.8




5	Soap present 	Yes	125	  47.2
		No	140	   52.8
6	Presence of rats or cockroaches 	Yes	62	23.4
		No.	203	76.6
Source: research data (2020)

Environmental Hygiene of Food Vending Sites: The results on environmental hygiene recorded clean environment in only 36% of the vending sites, which is far below 90.5% documented by Okojie and Isah (2014). In terms of waste bin, 50.2% of the vending sites had waste bins in place, which is slightly higher than the 43.4% recorded by Okojie and Isah (2014). The results also indicated that 42.6% vending sites had refuse sites, most of which are those that had waste bin as well. This could explain the poor cleanliness of most vending sites (63.7%) as reflected in Table 4.3. Lack of waste bin and or refuse sites suggests poor handling of food wastes, which could attract flies. 

According to Okojie and Isah (2014) flies are mechanical vectors, which can scatter infective agents to food and water for human consumption, causing potential food borne diseases such as cholera, dysentery, and typhoid. This further reflected by the findings of the present study that only 76.7% of the vending sites were free from rats and/ or cockroaches. The presence of hand washbasin to 44.9% and availability of soap to only 47% vending sites suggest irregular and improper hand washing practices. 

Table 4.4: Observed Vendor Food Handling Practices
SN	Question item/parameter	Response options	Frequency (n=265)	Percentage (%)
1	Food in covered container?	Yes	152	57.4
		No	113	42.6
2	Food in uncovered container?	Yes	117	  44.2
		No	148	   55.8
3	Adequate protection of food from flies and dust? 	Yes	108	40.8
		No	157	59.2
4	Food saved hot / reheated before sale?	Yes	93	35.1
		No	172	64.9
5	Method for dishing out food 	Spoon/ladle 	141	53.2
		Bare hand	125	46.4





Source: research data (2020)

Food handling practices observed by the food vendors: Food handling practices has a critical role to the safety of food as unhygienic and improper handling of foods can predispose the food to contamination. The results (Table 4.4) imply that a significant fraction of vendors did not consider food covering as a necessity and an important aspect to ensuring safety as only 57.4% of the vendors kept food in covered containers. The results also further indicate that only 40.8% of the respondents provided adequate protection of food from flies and dust. Lack of covering and improper protections of foods increases the risk of contamination. Dust carries many microbes that may be pathogenic if left to settle onto prepared foods. 

Similar observations were reported by (Muinde and Kuria, 2005; Mensah et al. 2002) in their studies conducted on street foods in Nairobi, Kenya and Accra, Ghana respectively. (FAO 1995) indicated that foods should be prepared in a place set aside exclusively for that purpose, while the place of preparation should be kept clean at all times and should be far from any source of contamination (rubbish, waste water, dust and animals). Vending stalls should designed, and constructed to enable easy cleaning and maintenance. 

The results also show that only 28.3% of the vendors store food under refrigeration condition, whereas, others use plastic containers (37.7%), open places (18.1%) and cupboards (7.9%). This suggests that the majority of food vendors store food in the temperature danger zone thus increasing the risks of microbial contamination. The majority of respondents (64.9%) showed that food not saved hot or reheated and almost half of them (46.4%) are dishing out foods with bare hands. The results compares well with Money et al. (2013) observation in the study which was carried out in Kanongo, Ghana where they observed that 65% of the vendors had food remnants on their hands, signifying possible hand contact with food during dishing out with spoon or ladle. It is well documented that food handlers are potential sources of contamination if handles food unhygienic ally. 

Personal hygiene and sanitary practices is another important aspect in ensuring food quality and safety. The present study investigated the vendors’ hygiene and sanitary practices to ascertain their compliances to food safety practices. The results (Table 4.5) show that only 63% of the respondents always wash hands with soap before preparing food and only 33% always wash hands with soap after toilet visit, 46.8% do so occasionally and 20% do not at all. The results further indicate that majority (59%) of food vendors had food debris on their hands that further signifies the results that over 46.4% of the respondents dish out food with bare hands (Table 4.4).


Table 4.5: Vendors Hygiene and Sanitary Practices
SN	Question item / parameter	Response options	Frequency (n=265)	Percentage (%)
1	Wash hands with soap before prepare food	Always 	167	63
		Sometimes 	90	34
		Not at all	8	 3
2	Wash hands with soap after toilet visit	Always 	88	33.2
		Sometimes 	124	46.8
		Not at all	53	         20
3	Presence of food debris on vendors’ hands 	Yes	157	59
		No	108	41




6	Vendor had hair covering / protection	Yes	89	33.6 
		No	176	66.4 




9	Methods of washing utensils used by street food vendors	Washed in warm soapy water	60	22.6
		Washed in cold soapy water	59	22.2
		Washed in cold water	20	7.5
		Clean water used with soap	111	41.8
		Clean water without soap	15	5.7
		Water with dirty appearance	0	0





Source: research data (2020)

According to Okojie and Isah (2014), some disagreeable food handling practices of food vendors are intensely entrenched in traditions and customs and thus need messages tailored to address such beliefs. This could possibly explain the experience demonstrated by food vendors in Zanzibar. Long fingernails are not desirable because can act as a good catch of dirty and pathogens. It observed that vendors handle foods and at the same time, they handle money, which is unhealthy, and a likely source of contamination. This could address through division of labour by having a dedicated person accountable for all financial transactions. Regarding hair protection and use of apron, only one-third had hair covering and 29% had apron. This is quite contrary to the culture of the island in which the largest fraction of the population is Muslims and hair covering among women is a norm. 










The results of the present study have indicated moderate awareness of food hygiene and safety laws and extremely low formal knowledge on food preparation and hygiene among food vendors. Very few food vendors (21%) knew that food safety and hygiene is the responsibility of each one. Neatness of the vending sites was also similarly low (36%) which could also be evidenced by moderate availability of waste bin (50.2%) and refuse sites (42.6%) suggesting poor handling of wastes. Food covering was observed by as low as 57.4% vendors and adequate protection of food from flies and dust was poor (40.8%). Cold storage of food was rare (28.3%) implying the exposure of food to temperature danger zone which has potential microbial risks. Food was commonly not saved hot nor was it reheated (64.9%) and about half of the vendors (46.4%) were dishing out foods with bare hands. The use of soap in washing hands before preparing food was observed by two-thirds of the vendors, and only one-third of them always washed hands with soap after toilet visit, and 20% did not at all. Hair protection and use of apron was observed by only one-third and 29% respectively. The results generally indicate poor food hygiene and safety knowledge, poor environmental hygiene, poor food handling practices and poor personal hygienic practices among food vendors. 

5.2 Recommendation
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Appendices 1: Questionnaire for Street Food Vendors
I am a student at the Open University of Tanzania; I am doing this research titled “Sanitary conditions of food vending sites and hygienic practices among street food vendors of Unguja” as a requirement for the fulfillment of the M.Sc. Environmental Studies (Health Stream) Degree. The information gathered in this research work will solely use for the intended purpose. The outcome of which will be shared with you to help improve the safety and quality of the street food industry. I thank you in advance for your willingness and readiness to participate in this study. 
S/N	Parameters	Response options	Tick (√)	
















	Period of selling food (Years)	Less than 5 		




B	Knowledge on food safety and hygiene




	How did you acquire the knowledge on food preparation and vending? 	Acquired through Informal education/self-taught 		
		Acquired through Formal education/vocational institution 		
	Do you have formal training on food hygiene and safety? 	Trained 		
		Not trained		
				



















































C	Environmental Hygiene of Food Vending Sites




	Waste bin present 	Yes		
		No		
				













D	Observed Vendor Food Handling Practices 
	Food in covered container	Yes		
		No		
				
	Food in uncovered container	yes		
		No		
				
	Adequate protection of food from flies and dust 	Yes		
		No		
	Food saved hot / reheated before sale	Yes		
		No		
				
	Method for dishing out food 	Spoon/ladle 		
		Bare hand		
				






E	Observed vendor hygiene and sanitary practices 








	Presence of food debris on vendors’ hands 	Yes		
		No		
				






	Vendor had hair covering / protection	Yes		
		No		
				






	Methods of washing utensils used by street food vendors	Washed in warm soapy water		
		Washed in cold soapy water		
		Washed in cold water		
		Clean water used with soap		
		Clean water without soap		
		Water with dirty appearance		
				







Whom to contact 
If you ever have questions about this study, you should contact the head of the researcher 0777640042 with email address;bijeywetu@gmail.com  







Appendices 2: Dodoso Kwa Wauzaji Vyakula Njiani 

UTANGULIZI
Mimi ni mwanafunzi wa chuo kikuu huria cha Tanzania, ambaye ninafanya utafiti wa hali ya usafi katika maeneo yanayouzwa chakula kilichopikwa na usafi wa utendaji wao miongoni mwa baba/mama lishe, ikiwa ni kitu kinachohitajika katika kufanikisha masomo yangu ya shahada ya pili ya afya ya mazingira.Taarifa zote utakazozitoa hapa zitatumika kwa ajili ya masomo tu.Na matokeo yatakayopatikana katika utafiti huu yatasaidia kuboresha usalama na ubora wa chakula katika viwanda vyetu.

















		Elimu ya chuo kikuu		
				
	Muda wa kuuza 	Chini ya miaka 5 		




B	Taaluma ya chakula safi na salama 




	Ni kwa vipi umepata taaluma ya kutayarisha na kuuza chakula? 	Nimepata kwa kujifunza mwenyewe/kupitia mafunzo ya nyumbani		
		Nimepata elimu kwenye kazi/taasisi		
	Je umesoma elimu ya chakula safi na salama?	Nimesoma		
		Sijasoma		
				


















































C	Usafi wa mazingira katika maeneo ya kuuzia  vyakula 




	Chombo cha kuwekea taka kipo 	Ndio		
		Hapana		
				
	Eneo la kutupa taka lipo	Ndio		
		Hapana		
				










D	Muonekano wa mama/baba lishe jinsi anavyokamata chakula 
	Chakula kimewekwa kwenye chombo kilichofunikwa	Ndio		
		Hapana		
				
	Chakula kimewekwa kwenye chombo kisichofunikwa	Ndio		
		Hapana		
				
	Je chakula kimehifadhiwa na nzi na vumbi	Ndio		
		Hapana		
	Chakula kinahifadhiwa cha moto au wana kiweka moto kabla ya kuuzwa	Ndio		
		Hapana		
				
	Ni njia ipi wanayopakulia chakula	Kijiko/kishikio		
		Mikono mitupu		
				






E	Muonekano wa mama/baba lsihe jinsi anavyofanya usafi 








	Je kuna mabaki ya vyakula katika mikono ya mama/baba lishe	Ndio		
		Hapana		
				






	Muuzaji amefunika kichwa chake	Ndio		
		Hapana		
				
	Muuzaji amejikata kwenye mkono wake	Ndio		
		Hapana		
				
	Muuzaji amevaa  gauni	Ndio		
		Hapana		
				
	Njia anazotumia mama/baba lishe kusafisha vyombo vyake	Kukosha kwa maji yenye joto na sabuni		
		Kukosha kwa maji ya baridi na sabuni		
		Kukosha kwa maji ya baridi		
		Maji safi na sabuni		
		Maji safi bila sabuni		
		Kukosha kwa maji machafu		
				
	Matumizi ya maji katika eneo la kuuzia chakula	Maji ya bomba		






Appendices 3: Table 1: Table for Determining Sample Size for a Finite Population    (​http:​/​​/​www.kenpro.org​/​wp-content​/​uploads​/​2013​/​08​/​krejcie-and-morgan-table-of-determining-sample-size.png​)











Sanitary condition: Hand washing Water supply
Waste mgt


Socio-demographic factors
Age 
Sex
Marital status
Education

Hygiene practice

Hygiene Practices:
Habit and behavior
Uniforms and aprons
Environment
Handling of food



